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DMG Technologies, a manufac-
turer of optical subassemblies
used in telecom, datacom,
CATV, and instrumentation sys-
tems, have introduced a low
cost, bi-directional optical sub-
assembly (model LPM0511).
This is the first product to
incorporate DMG’s newly
developed avalanche photodi-
ode (APD).With the APD, this
product offers significantly
improved sensitivity over mod-
els equipped with PIN diodes
when used in similar 
applications.
“It is well known that optical
receiver sensitivity can be
improved by the use of an APD
because of its optical gain,”
said Toshi Makino, CTO.“As a
result, our new BiDi exhibits a
sensitivity of -33 dBm for a bit
error rate of 10-10 at 1.25
Gbps.This sensitivity is 8dB
better than the sensitivity of a
similar BiDi using a PIN diode.
In addition, the new unit also
demonstrates low cross talk
and negligible power penalty.”
Malcolm McLean, DMG CEO,
adds: “Because of the inherent
characteristics offered by the
new BiDi, this product will
have wide application in tele-
com, datacom, and CATV 
systems.We are confident that
original equipment manufactur-
ers will benefit from our value
proposition to deliver what the
market demands -- the combina-
tion of American ingenuity,
Japanese quality, and Chinese
economy.
“For example, when ordered
in production quantities, the
units will be available for only
a few dollars more than
DMG's current BiDi modules.
Thus, these APD-based BiDis
will provide developers of
Ethernet PONs with not only
improved technical capabili-
ties but also a much lower
cost solution than currently
used transceivers.”
McLean continued,“ This prod-
uct is just the first member of
our aggressive new product
portfolio that will address
needs in a number of indus-
tries including sensors, bio-
medicine, spectroscopy, and
government, as well as telecom
and datacom.”
Besides the new EPON BiDi
with APD, these products
include a 2.5 Gbps APD-TIA
Receiver; 10 Gbps APD-TIA
Receiver; 2.5 Gbps DFB TOSA;
and 10 Gbps DFB TOSA for
XFP.
Avalanche overwhelms pin diode
In a paper at OFC 2004
Bookham Technology plc
described its breakthrough
performance in a full band
monolithic tunable laser,
showing that the device has
a number of key attributes
that allow it to challenge the
cost/performance character-
istics of the current DFB
technology.
Test modules with the new
laser chips have fibre-cou-
pled powers of +16dBm on
all C-band channels, making
these the highest perform-
ance monolithic tunable
devices yet demonstrated.
Benefits include:
• Monolithic integration to
reduce manufacturing costs
• Simple packaging to
reduce assembly costs
• Simple algorithms to
reduce test time & simplify
control electronics
• Low current wavelength
tuning design to reduce
power consumption
Operating over the C-band,
the new laser module design
uses a digital supermode
DBR (DS-DBR) laser, mono-
lithically integrated with a
semiconductor amplifier
(SOA).
Bookham claims that the
combination of the base
high-power DS-DBR laser
coupled to the SOA operat-
ing at low gain, leads to the
breakthrough performance
in sidemode suppression
and spectral linewidth - bet-
ter than 45dB and 2MHz on
all channels.
“ Tunable laser technology is
now rapidly maturing, lead-
ing to market acceptance
and increasing customer
pull.” says lead author, Dave
Robbins, senior device engi-
neer at Bookham Caswell.
“We have met or exceeded
all of the key performance
parameters for wideband
tunable lasers in a monolithic
and hence production scala-
ble form; it is made and pack-
aged just like any other laser
chip.
“ The big challenge we faced
was to get uniform and pre-
dictable channel-to-channel
performance with optical
power in hand. If the device
gives high performance by
design you cut out test time.”
“ We are really seeing the
power of the global team,
with the Marconi experi-
ence in tunable devices
coming together with the
NNOC experience in inte-
grated SOAs and very high
power laser structures.”
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The integrated DS-DBR/SOA laser is a surface-ridge device, fabricated by
conventional InP processes, and has five main sections. The gain section
provides the necessary optical gain within the laser cavity, and the phase
section enables continuous tuning via adjustment of the optical cavity
length. The front tuning section is a linearly chirped holographic Bragg
grating, and the rear section has an e-beam-written phase grating reflector
that provides a sharp and flat comb reflectance response. The continuous
linear chirp of the 250µm front grating over the bandwidth of 70nm con-
fers excellent modal discrimination. Output power is controlled by the SOA
current; when free running (no tuning current), powers greater than
100mW are possible. Typically, 200mA in the gain section and 150mA in
the SOA provides 70mW ex-facet power.
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